An in vitro study was conducted to evaluate the abrasive wear resistance of high-strength denture teeth (HS teeth). Eight types of specimen were used in the experiments; 3 types of HS teeth, 3 types of conventional plastic denture teeth (PL teeth), porcelain teeth and metal teeth. Sliding-induced wear tests were conducted by sliding the samples on a metal plate. The abrasive wear resistance of the samples was evaluated in terms of wear depth, weight loss and SEM observation.
Introduction
The purpose of removable partial dentures as a posterior prosthesis is reconstruction of normal occlusion using artificial teeth. That is, posterior artificial teeth are designed to maintain the form and function of the stomatognathic system including restoration of masticatory function, maintenance of the vertical dimension and prevention of temporomandibular joint dysfunction caused by occlusal disharmony.
Plastic and porcelain materials have been conventionally used for posterior artificial teeth. HS teeth retain some of the advantages of plastic teeth, such as easy occlusal adjustment and economical cost, while offering improved hardness and abrasive wear resistance [1] [2] [3] . 2. Methods 1) A total of 30 teeth consisting of HS teeth and PL teeth were immersed in distilled water prior to the wear test. Water sorption was measured every 48 h for about 2 months according to JIS T-6508, and wear tests were conducted when each specimen reached a constant weight.
The wear tests were conducted with a sliding-induced wear testing apparatus (Tokyo Giken), as shown in Fig. 1 . Each metal plate was fixed with a jig (Fig. 1,  b) on the upper specimen holder of the testing apparatus, while the specimen was Table  1 Materials fixed to the lower holder so that both bucco-lingual cusps of the specimen could make contact with the metal plate. Both the upper and lower holders were immersed in distilled water, and the upper specimen holder to which the metal plate was fixed was moved in order to apply 200,000 strokes to the specimen in a mesio-distal direction at a rate of 300 stroke/min, with a stroke length of 3.0 mm and a constant loading of 1 kgf/tooth. a) Stroke-type apparatus b) Jig 2) Measurement of specimen wear depth Wear depth was measured before initiation of the wear test (at 0 stroke), and upon completion of 10,000 strokes, 50,000 strokes, 100,000 strokes and 200,000 strokes, respectively.
Wear depth was measured in the following manner. The profile of the lingual cusp was traced at 20 times enlargement in the buccolingual direction using a surface roughness measuring apparatus (Surflyzer Surfcom 2000 A, Tokyo Seimitsu) with a probe diameter of 50 pm and a tracing head speed of 0.3mm/s. Then each traced image was scanned with an image-analysis system (LA-500, PIAS) fitted with a CCD TV camera (PX-370, pixels H512 X V512, PIAS)m. The image of the specimen at each measurement point was subjected to binary picture analysis, and then the image of the specimen at 0 stroke and that at each measurement point was synthesized for each specimen.
Wear depth was measured based on the image synthesized from two images. For this, a line was drawn using an increment of 2 pixels from the lingual cusp tip at 0 stroke to the lingual cusp tip after a given number of strokes in the buccolingual direction (Fig. 2) . Then the lengths of all these lines were measured to calculate the mean length. This mean length was divided by the enlargement ratio 3) Measurement of specimen weight loss Measurement was made at 10,000 strokes, 50,000 strokes, 100,000 strokes and at completion of 200,000 strokes for each specimen. The weight loss was calculated for each specimen by dividing the difference in weight measurements made at 0 stroke and after a given number of strokes by the specific gravity.
4) SEM observation of the specimen wear surface The wear surface of the lingual cusp of each specimen was photographed using a SEM (EMAX 8700, Horiba) after completion of 200,000 wear strokes. Figure 3 shows the water sorption of specimens in distilled water. Table 2 and Fig. 4 show the wear depth of specimens at 10,000 strokes, 50,000 strokes, 100,000 strokes and 200,000 strokes. 2. Wegiht loss of artificial teeth a) Image-analysis system b) Measuring lines on the lingual cusp Table 2 Wear depth of artificial teeth Table 3 and Fig. 5 show the weight loss of each specimen upon completion of 10,000 strokes, 50,000 strokes, 100,000 strokes and 200,000 strokes, respectively. 
Results

Wear depth of artificial teeth
Discussion
Dentures with PL teeth show significant wear at an earlier time due to mastication and swallowing in comparison with dentures whose occlusal surface is restored with other materials. Porcelain teeth, on the other hand, show little wear themselves, but clinically they are often found to cause wear of opposing teeth.
Since clinical use of HS teeth has been increasing, we considered it significant to evaluate the abrasive wear resistance of HS teeth. Therefore experiments were conducted using plastic denture teeth, porcelain teeth and custom-made metal teeth as control materials. The cuspal inclination of these artificial teeth (Table 1) was specified based on the functional cusp angle which is usually used in partial dentures.
Method of weight loss measurement
Types of wear test apparatus used for evaluation of the abrasive wear resistance of artificial teeth differ according to the objectives of research and among researchers. As to anterior artificial teeth or restorative materials, test methods The following conclusions were obtained from the findings of comprehensive evaluation of abrasive wear resistance of artificial teeth: 1. Comparison of wear depth showed that the abrasive wear resistance of HS teeth was 4.7 times that of PL teeth, 0.7 times that of porcelain teeth, and 8.3 times that of metal teeth. Comparison of weight loss showed that the abrasive wear resistance of HS teeth was 3.3 times that of PL teeth, 0.2 times that of porcelain teeth and 11.4 times that of metal teeth. 2. SEM observations of the wear surface showed that the extent of roughness was lowest in porcelain teeth and HS teeth followed by PL teeth and metal teeth. On the other hand, the metal teeth showed greater surface roughness than the other types.
